The ShiA protein encoded by the Shigella flexneri SHI-2 pathogenicity island attenuates inflammation.
Shigella spp. are the aetiologic agents of dysentery, a severe diarrhoeal syndrome characterized by acute inflammation in the colon. The inflammatory response, which includes recruitment of polymorphonuclear leukocytes (PMN), damages the colonic mucosa and exacerbates the infection. Shigella encodes a pathogenicity island (PAI), SHI-2, which is localized in a region of the chromosome linked to the induction of inflammation. Surprisingly, SHI-2 deletion mutants induce a stronger inflammatory response than wild-type Shigella as measured by increased villus blunting, increased PMN infiltration and induction of apoptosis in a rabbit ileal loop model of shigellosis. Mutational analysis mapped the hyper-inflammatory phenotype to a single gene, shiA. Similar to SHI-2 deletion mutants, infection with a shiA mutant strain induces dramatically elevated levels of inflammation when compared to the wild-type strain. Furthermore, infection with a wild-type strain containing multiple copies of shiA results in fewer infiltrating PMN and apoptotic cells, as well as preservation of a normal villus architecture at the site of infection, thus acting in a dominant fashion over the pro-inflammatory mechanisms of Shigella. The molecular mechanism of action of ShiA is independent of any in vitro phenotype associated with Shigella virulence. Our data suggest that ShiA allows Shigella to attenuate the host inflammatory response in a novel manner.